INTRODUCTION
Epidural abscess (EDA) is a life-threatening condition that can rapidly lead to permanent neurological deficits and even death due to sepsis if the diagnosis and treatment are delayed. [2, 6] e pathogenesis is attributed to direct contamination (iatrogenic/adjacent spinal structures [30% of patients] or hematogenous spread); in one-third of patients, the source remains unknown. [6, 9] ree main predisposing factors to EDA include immunosuppression, trauma, prior spine surgery, and epidural injections. [6, 8] e most common locations for EDA include the lumbar or thoracic spine, only rarely are EDA holospinal in location. [1] [2] [3] [4] [5] [6] [7] [8] [9] e clinical triad for EDA includes fever, back pain, and neurologic decline; however, in some patients, symptoms and signs may be nonspecific (e.g., malaise and fever). [2, 6] e absence of inflammatory markers and leukocytosis does not preclude the presence of EDA. [9] Magnetic resonance imaging (MRI) yields the greatest diagnostic accuracy. [4] EDA is primarily bacterial infections; Staphylococcus aureus is the most frequently isolated pathogen. [2, 3] Blood cultures are crucial for prompt identification of the causative agent that then directs appropriate antimicrobial treatment. [3] However, if neurological deterioration occurs, surgical drainage may be warranted. [2] Here, we present a rare case of a holospinal epidural abscess (HEA) in a 74-year-old patient who required spinal surgery consisting of multilevel skip laminectomies with epidural irrigation.
CASE DESCRIPTION
A 74-year-old male complained of neck and back pain for 10 days duration. He had previously been diagnosed with lumbar spinal stenosis (L3/4 and L4/5) and had recently been placed on methylprednisolone. In the emergency department, he was febrile to 37.7°C, and he exhibited intermittent confusion, mild weakness in both lower extremities (4/5), and diminished deep tendon reflexes bilaterally. Laboratory studies showed a marked leukocytosis (33,000/mm 3 ) with 92% neutrophils and a markedly elevated C-reaction protein (CRP) (166 mg/L) level.
Diagnostic MR and laboratory studies
e patient underwent an MRI of the entire spine with and without contrast; it showed an epidural collection consistent with an epidural abscess extending from C5/C6 all the way to L4/L5 level, accompanied by maximal cord compression at C6 and T4 . When blood cultures were positive for methicillin-sensitive S. aureus, the patient was started on oxacillin.
Lumbar surgery
With the diagnosis of a holospinal spinal EDA, the patient underwent multiple skip laminectomies (e.g., at the C6, C7, T2, T3, T5, T6, T8, T9, T10, and T12 levels); complete laminectomies were performed at L3, L4, and L5 Table 1 ]. MRI is the method of choice for establishing the diagnosis and can also be used to differentiate intraspinal from extraspinal sites of infection (e.g., paraspinal, retrosigmoid, and psoas areas). [2, [6] [7] [8] Blood cultures are positive in two-thirds of the cases and must be obtained as soon as possible for the identification of the causative agent. [2, 3] Early treatment of HEAs is essential to prevent irreversible disability. [2, 8] Surgery of HEA Surgical management of HEAs is critical to avoid neurological deterioration. [2, 8, 9] Notably, neurological impairment may even appear without mechanical cord compression; this is attributed to arteritis, venous thrombosis, and septic thrombophlebitis. [9] e use of conservative treatment may be successful in selected HEA cases; this requires continued intravenous antibiotic therapy with repeated blood cultures documenting resolution, declining CRP values, and careful monitoring of neurological function (e.g., negligible neurological deficits without progression). Conservative treatment may also be the only option in those with major prohibitive comorbidities. [9] 
Surgical approaches
Multiple surgical alternatives for treating HEAs include (1) multilevel laminectomy (e.g., of the entire vertebral column), (2) focal laminectomies (e.g., at levels of maximal cord compromise), and (3) skip laminectomies using epidural Table 1 : Recent reported cases of HEAs in literature that were treated surgically.
Authors Year Patients Type of surgery Outcomes
Abd-El-Barr et al. [1] 2015 2 Apical laminectomies At 1-year follow-up restoration of muscle strength and resolution of the abscess in both patients. Bridges et al. [2] [6] 2016
1 Skip laminectomies at C3-7, T11, and L2-4 By postoperative day 10 neurologically intact. Shiu et al. [7] 2014 1 Vertebroplasty of L4, laminectomy of T6 and T8
Restoration of muscle strength to 2 of 5 after follow-up for 53 days, but failure to wean from ventilator. Siasios et al. [8] 
2019
1 Skip laminectomies at T2-3, T9-10, and L3-5 Interval MRI showed resolution of the epidural abscesses, with some residual at L4-S1 as well as discitis/osteomyelitis at L4-5 and L5-S1, and minimal fluid and edema at the thoracic spine. Smith et al. [9] irrigation/aspiration (e.g., fewer laminectomies/reduced instability). [1] [2] [3] [5] [6] [7] [8] [9] In most cases, instrumentation is not used. Bridges et al. noted comparable neurological outcomes for skip laminectomies versus panspinal laminectomies with HEA. e superiority of skip laminectomies involving the cervical, thoracic, and lumbar spine versus focal laminectomies was also supported by other studies. [5, 9] Alternatively, those undergoing restricted laminectomies were more likely to require reoperations at additional levels for proper abscess evacuation with/without fusion. [2, 5] 
Skip laminectomies
A modification of skip laminectomies for liquid pus evacuation was described by Abd-El-Barr et al.; this involved three separate midline incisions at the midcervical, midthoracic, and midlumbar levels. [1] A pediatric feeding tube was inserted into the epidural space caudad and cephalad, followed by abscess irrigation. For ventrally located C1-C2 EDA, Lau et al. described performing a transoral odontoidectomy, with the removal of the anterior arch of C1 and partial corpectomy of C2. [5] In our patient's preoperative MRI, the abscess was dorsally located (e.g., with peripheral enhancement suggestive of liquid state), and therefore, a purely dorsal decompressive approach was sufficient for EDA removal.
CONCLUSION
Complete evacuation of dorsally located and liquefied HEAs is feasible even in elderly patients with significant comorbidities utilizing skip laminectomies and intervening catheter irrigation for aspiration of epidural pus. Such skip procedures significantly reduce the risk of postoperative kyphosis.
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